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INTRODUCTION

Many significant changes in the en~ror~nental conditions
which affect fisheries in Sacramento Ri.ver have resulted from
the operation of Shasta Dam. Some of these have been measured
(Moffett, 1949) and others are now being brought to light.
Alterations in the fish populations and their dynamics were
first reflected by the activities of sports fishermen. The
river below Shasta Dam originally supported no continuo~s
sports fishery. It has now developed salmon and trout fish-
eries during every month of open season. The increasing
number of sportsmen who are turnin~ to the Upper Sacramento
River is indicative of the magnitude of readjustments that are
occurring in the fish populatloms of Sacramento River below Shasta
Dam@

A study was initiated by the U. S. Fish and Wildlife Service
in August of 194~ to learn something o# the population readjust-
ments among the game fishes and interrelated species, and to de-
termine the extent and value of the sports fishery dependent on
these fish populations. An effort was also made to arrive at
some method of sampling to obtain accurate estimates cf the
sports fishing effort and catcl~, The area studied extends from
Keswick Dam to Chico Creek and is referred to in this report as
the Upper Sacramento River (see map).

This study is a part of the Central Valley Fishery Investi-
gations of the Fish and Wildlife Service. The former investigation
chief, Dr. James W. Moffett, and members of his staff gave much
valuable assistance during the study. ~tro James A. Blalsdell and
Mr. Kenneth L. Liscom assisted in ~athering and compilin~ creel
census data. Many valuable suggestions have been received from
other biologists of the Fish and Wildlife Service and those of the
california Division of Fish and Game. Fishing guides and boat
landing operators in the Upper Sacramento River area have been
very cooperative during the conduct of the study.

FISH POPULATIONS

Before the construction of Shasta Dam the Sacramento River below
Redding was typical of other lowland rivers in California’s Central
Valley. Durin~ the summer months, river flows became ~tite low and
water temperatures rose above optimum ranges for salmonoid fishes.
Therefore, during the summer only warm water specieB~ were present.
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It is believed that the most common game fish during the pre-Shasta
Dam period were the striped bass, Roccus saxatills, and a species
of catfish, probably Ictalurus catus. Species of lesser importance
to the sports fishery of t~a’t period included largemouth bass,
~icropterus salmoides; bluegill, Lepomis macrochirus; Sacramento
~erch, Ar6hoplites interruptus ; shad, Alos’a sapldiss’ima; Sacramento
sucker, Catostomus o’ccidentalis; carp,---~-~inus carpio ; and Sacramento
s quawfish," "~ychoche-i Ins grandis.

King salmon, 0ncorhynchus tshawytscha and steelhead trout, Sah~o
gairdnerii, were availa’b’le ~t6 the Sacramento River sports fishery----~y
~ur~’ng their spawning migrations in the fall, winter, and early spring
months° The contribution made by salmon to the sports fishery cannot
be accurately determined° Tales about the salmon fishery do not agree,
probably because of variable populations and unstable conditions in-
fluencing its distribution. The steelhead trout fishery was quite
constant, starting late in the fall and continuing until the season’s
end on the last day of February°

Following the construction of Shasta Dam, the Sacramento River
below it was altered considerably. The 5C-degree water from sub-
thermocline depths .and the increased summer flows released from
Shasta Reservoir produced conditions in the Upper Sacramento River
suitable for salmo~Id fishes during all months of the year.

Adult king salmon are p~esent in the Upper Sacramento River in
every month of the year° They are most abundant during spring, summer,
and fall. Young salmon are also year-round residents in ’this s’ection
of the river. A variable portion of each season’s hatch remains in
the river until the second spring after hatching before moving down-
stream to the ocean.

Early spring migrations of steelhead trout and many s teelhead
that migrated into the drainage to spawn during the previous winter
find the river environment favorable and remain there into summer.
These fish take on rainbow trout color characteristics and, together
with resident rainbows, constitute a year-round trout population.

L~cal anglers believe that striped bass are not as abundant in
the Upper Sacramento River as they were prior to the construction of
Shasta Dam. The full significance of this change is yet to be learned,
but it is possible that altered river conditions have resulted in
modifications of the migratory habits of striped bass in this area.

Catfish and carp have become less abundant in the Upper Sacramento
River but are still common in slough areas. These fish are also found
in the lower reaches of tributaries en,tering the Sacramento River. The
Sacramento sucker and sq~awfish have thrived and multiplied under con-
d~tions produced by Shasta Dam and are now represented by relatively dense
populations distributed over the entire upper river. Shad are still found
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in the upper river area during their spring spawning migration
(May - July)o A species new to the Upper Sacramento River, the
smallmouth bass, Micropterus dolomieu, has appeared in small
numbers in areas ghere it ~as not known before. Largemouth
bass are still found in slough areas but are rarely taken from
the river.

SPORTS F IS HEP.IES

King salmon and rainbow-steelhead trout make the greatest
contribution to the sports fishery of the Upper Sacramento River.
Other species entering the sports fishery, in order of their
importance, are striped bass, catfish, shad, Sacramento squaw-
fish, Sacramento sucker, carp, smallmouth bass and largemouth bass.

The fishing gear generally used in the salmon fishery is a
medium or heavy rod," reel, llne and leader equipped with an~v one
of a number of wriggling, undulating or spinning lures. Lures
most commonly used are spinners, plugs and flatfish of various
sizes, finishes and forms. All types of lures seem to provide
good results as long as they are bright and display action while
moving through the v~ter.

Four distinct t~vpes of salmon fishing found on the Upper
Sacramento River are, boat fishing, brld~e drifting, bank
casting and riffle casting.

Boat fishing is the most widely distributed fishing method.
Boat fishermen usually tow fishing lures through pool areas or
anchor in water sufficiently swift to activate their lures.
Bridge drifting is similar to boat troll fishing except that the
current of the river, rather than motion of the boat, is always
relied upon to hold the line taut and activate the lure. This
method became so popular that most bridges have been closed to
fishing as a safety measure. Bank casting takes place alon~
the river where ledges border deep holes. Riffle casting is
engaged in only during the spawning period, when the fishermen
work shallow riffles where salmon are spawning.

~inb~ (resident) and steelhead (sea-~un) trout fisheries are
treated as one in this study. Both varieties are taken by the same
fishing methods at the same time, and are often indistinguishable,
Trout fishermen most frequently use salmon eggs, fresh or Dreserved,
both single and in clusters, as bait. Angle worms, flatfish, spinners
and artificial flies are used less frequently in the order named.

4
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Striped bass make the most important contribution to the minor

game fisheries of the Upper Sacramento@ Fishing for striped bass
above Red Bluff is infrequent with but few catches reported as far
north as the Anderson area. From Red Bluff downstream the striped
bass fishery becc~es more important. It constitutes the major ~ports
fishery in the area west of Chico during the summer months.

Catfish provide a minor sports fishery during all months of the

year. Most of these fish are taken near sloughs formed by old river
channels. A bump-net (a form of a dip net) fishery for shad occurs from
May into July. Many shad are also taken by salmon fishermen during this
period. Sacramento squawfish, carp and the Sacramento sucker are most
often taken incidental to trout, striped bass and catfish fishing. A
very few smallmouth and largemouth bass are taken incidental to salmon
fishing.

CREEL CENSUS METHODS

The initial phase of the creel census covered the period from
September 1947 through February 1948. In addition to the collection
of creel census data during this period, various means of obtaining
an adequate scruple ~f the fishing effort were explored. The river
between Redding and Hamilton City was divided into four sections :
Redding to Balls Ferry, Balls Ferry to Red Bluff, Red Bluff to
Woodson Bridge, and Woodson Bridge to the Hamilton City area. One
section was toured each day and the coverage ~as rotated so that
during an 8-week period each section was covered twice on Fridays,
Saturdays, and Sundays, and once on each of the remaining days of
the week.

After November 1947 and through February 1948 the creel-census
study area was expanded to include the 106 river miles between Middle
Creek, the upper limit of fishing near Redding, and ~hioo Creek which
marks the lower limit of concentrated fishing. This area was divided
into two sections, one above and one below Red Bluff, of 54 and 52 river
miles respectively. Each section was covered on alter~ate Saturdays,
Sundays and one weekday each week. It was learned that fishing pressure
on Friday did not differ from that on other weekdays.

Results of the 194~-48 study led to a change in the census pro-
Lre cedure used during the fishing season May I, 1948, through February
~ce 1949. Coverage of the sections was made in a scheduled pattern as
3, shown in Table I. Following this schedule, each section was covered
~d~ every Saturday and Sunday, with the sections cover~ alternately in
.nners morning and afternoon in succeeding weeks. A schedule for other days

was so arranged that each section was covered one day each week, thus
coverage of an individual section was made once for each weekday in a
8"week period.

5
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Table I

Creel Census Sampling Schedule

Week . D.a[, of Week
Sunday Monday Tuesda~ Wednesday Thursday Friday Saturd~-y

First Axa Bxa Ayp Axa

Second Bxa Byp Axa Bxa
Ayp Ayp

Third Aya Bya Axp Aya

Fourth Byk Bxp Aya      Bya

Fifth Axa AYP Bxa Axa

A = Section A, Niddle Creek to Red Bluff

B = Section B, Red Bluff to Chico Creek

x = Coverage from north to south

Y = .Coverage from south to north

a = Coverage in mornin~ period

p = Coverage in afternoon period.

6
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The census day extended from the time in the morning before
the first anglers stopped fishing until the time in the evening
after which no ~c~glers started fishing° This period w~ determined
from continuous observations of the fishe~.~men’s habits and was changed
each month. A census tour of one section was completed in half of this
periOd. Census tours were made in accordance with a prearranged time
schedule to provide uniform coverage of the fishing locations. The
last fishing location was reached at th.~ end of the census day. The
creel census at that point continued until the last angler had stopped
fishing, in order to obtain information regarding complete fishing
efforts ¯

The land bordering the Upper Sacremento River is sparsely settled
a a~d access to the river is restricted to locations where roads either
~ cross or come close. Consequently these locations are the major fishing

areas (see map) and are referred to in this report as census stations.

P A record was made of all fishermen at each station at the time
of a visit. This constituted what is referred to in a latter section

a as a sample. Information gathered fr~n fishermen who could be contacted
P included species sought, catch, time fished, method of fishing, origin of

travel, nt~ber of anglers in the party and whether or not they had c~-
a pleted their fishing effort. The ter~ "fishing effort," as used in this
P - report, refers to the time an angler sperms in the actual act of fishing
-- ~_ during one legal fishing day (I hour before sunrise until I hour after

sunset). This information was recorded on the creel census ~:~m shown
in Table P~. The n~nber of fishermen and fishing parties tha~ .~ould be
seen but not contacted was recorded under ~Indirect Census." ~ In virtually
all cases it was possible to determine the species sought by these anglers
from their location and type of fishing gear used.

Due to the size of the area and the presence of many inaccessible
fishing locations between census stations, it was not possible to make
a census of all fishermen by the above method. The nt~nber of fishermen
escaping census was determined by airplane surveys in which all fishermen
were counted and recorded as being either at or between census stations.
Airplane counts were made at least once a month if flying conditions
pe rmi t%e d.

Seven fisherman’s registers were established at commercial boat
rentals throughout the study area. The registers were placed in stands
provided with spring scales so the angler could weigh his catch. The
irregular use of registers made them a poor tool in determining the
catch at any location. The entries did, however, provide valuable
information about the weight of fish taken. It was possible to get

-- reliable weights of salmon only from these records. Smaller individuals
~. of species could not be weighed accurately on the scales provided.
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An intensive creel census was made twice each week at various
stations from May through August, 1948. This census involved check-
ing all fishermen at the station for the entire legal fishing day.
The m--’~hod was abandoned, however, when it was discovered that
equally or more reliable information about the hourly distribution
of fishing effort could be obtained from the usual census methods.
A comparison of these two methods is presented in Figure i.

~f Fish

METHOD OF ANAL¥SYS

All data gathered for each species entering the fishery
were stnmmarized and analyzed separately by months for each of
the two sections of the area studied, (See Appendix Tables
IA, 2A, 3A and 4A). Monthly intervals were chosen because
local regulations and seasons are set at the start or end of
various months. Analysis by sections allows for characteristics
peculiar to each section to be represented in the results.

The 1947-48 creel census samples were smaller and less
adequate than those of the following season, and for this reason,
methods of analysis varied slightly, although the principles in-
volved were the same as described below.

The analysis of creel census data to determine the total amount
of fishing and total catch was divided into the following major steps ;
(1) determine the number of individual fishermen in samples, (2) obtain
the total number of fishermen represented by samples, and (3) determine

bacted the total hours of fishing and the tota! catch.

It was necessary to estimate the number of fishermen in a sample
in cases where fishing parties were enumerated but the number of anglers

plete in each could not accurately be counted. The number of fishermem in
pl. effort (? these parties was calculated by applying the fishermen-per-party factor
led ~ obtained from fishing parties of known composition.

Samples occasionally were missed on a Saturday or Sunday and regularly
missed on weekdays. To expedite analysis, the samples were increasedeen

~ ¯
c~ed & seen -" proportionally to represent as many Saturdays, Sundays or weekdays I_/
n as occurred in the month of analysis, (see Appendix Tables IB, liB,

!liB, and IVB).

PS lJ The pr’eli~in~ry surveys of 1947 revealed that fishing is the same
on all weekdays but varies in intensity on Saturdays and Sundays.

9
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The next step of analysis was to determine the portion of the
whole represented by the fishermen sampled. To accomplis~ this a
representative distribution of fishing intensity throughout the day
was set up, using complete efforts recorded in census sampling (see
discussion on page 9 ). The complete efforts were plotted graphically
as shown in the hypothetical example in Table 8. In this case a person
making a census of this fish~ ng area once each hour during the census
day (see definition on page 7) from 6 A.?~’. to 7 P.M. would have recorded
98 fishermen. The census covered a period of 14 hours, thus an average
of V fishermen were present per hour. Since 25 individuals were involved
it can be determined that 28 percent of the individual fishermen were
present per hour (7 / 25 X I00 = 28) (see Appendix Tables I C, Zl C,
III C, and IV C).

Because no two census samples of this survey were taken at the
same location during any one day, the same individuals were not counted
twice. Thus the total number of fishermen recorded could be considered
as the-average for the area or, in the above example, they would represent
28 percent of the total number of individual fishermen in the area covered
by the census. The number of fishermen recorded could thus be adjusted to
obtain the total nmuber of fishermen at census stations.

The regular airplane surveys previously descri’bed revealed the pe.r-
cen%age of fishermen at census stations .(see Appendix Tables I D and IX D).
The number of fishermen at census stations was adjusted accordingly to
obtain the total number of fishermen in the area surveyed.

Totalnumber of hours of fishing during the period of analysis Was
determined by multiplying total number of fishermen by %he average length
in hours of a completed fishing effort for that period. The total catch
was obtained by multiplying total number of hours by the catch per hour
of the period of analysls (see Appendix Tables II E, III D and IV D).

Kin~ Salmon Fisher~.

Creel census sampling of the king salmon fishery revealed %ha%
during the period from September i through December 31, 1947, approxi-
mately 3, ~00 salmon weighing 62,400 pounds were taken in 83,200 hours
of angling by 2S, 400 fishing efforts between Middle .Creek and Chico
Creek. During the following fishing season, May I, 1948 - February

’1949, approximately 8,000 salmon weighing 136,200 pounds were taken in
171, HO0 hours of angllnF~ by 43,800 fishing efforts from the same area.

The sports fishery for king salmon ranked first in importance in
the number of f~ shinF, efforts and hours expended during the 1948-49
season when censuses were msde of all fisheries concurrently. The
salmon catch was second in number but was first in esti~nated poundage.

II
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The monthly catch pattern for king salmon followed closely the
movements and activities of the salmon in the Upper Sacramento River
area during the 1948-49 season. As shown in Table 4, the catch
increesed from May to June as the spring run gained force and
decreased somewhat in July as the migration subsided and most salmon

6...7...8.., were resting in deeper holes "awaiting spawning maturity. The catch
~ increased again in August as the spring-run salmon started their

pre-spavening migrations, and continued to increase in September as
the fall migrants started to enter the fishery. A peak catch in
October coincided with the peak of the fall migration. The catch
dropped sharply in November as migrant salmon became less common,
most of the fishing being done on spawning riffles. A small number
of salmon was taken in December when nearly all fishing was on salmon
spawning areas near Redding. A sizeable winter run appeared in 1949
and the salmon catch presumably increased in January and February in
proportiou with the number of migrating salmon. These wlnter-run king
salmon also enter the catch in May, June and early July of the following
fishing season, when they are caught on their spawning areas.

For the period from September I through December the king salmon
sports catch increased from some 3,300 in 1947 to 4,%00 in 1948.
Estimates of the spa~ning populations of salmon for these years ~ere

~: constant or slightly smaller in 1948.’ An increase in the bag limit
from two salmon in 1947 to three salmon in 1948 may have contributed
somewhat to the increased catch in 1948, although the number of ILmlt
catches was not great in either year. The increased catch can more

,: likely be attributed to the greater use of boats in 1948; three boat
liveries were in operation in 1947 and eight in 1948. With the in-

’ creased use of boats, the area from which salmon were taken became
~., less restricted and a larger catch resulted.

0
The nmnber of fishing efforts for king salmon followed closely

I :~" the catch pattern, and only one exception was found during the period

7 7 1
~,~ of this study. This occurred in September, 1948, when the number of

fishing efforts fel.l to smme 6,100 from 6,550 in August and the catch

..... ! ". increased to about 1,050 from 980 in August. This reversal of the
usual trend resulted from a slight increase in the length of the fish-

,,~o ing effort and catch per hour which more than offset the reduction in
fishing efforts. In general, however, it can be said that the number
of fishing efforts for salmon varied directly with the number and
availability of the salmon.

The number of fishing efforts for salmon decreased from some
P-S,400 in 1947 to 21,800 in 1948 for the period of September through
December, even though the catch increased in the latte~ .vear. The
decrease in the number of fishing efforts can be attributed to :

¯ ’~ (i) the concentrated fishing and greater use of boats in the lower.
~ ~" river area with the resultant lessened availability of salmon in
~ the upper river; (2) the closure of three county brid~es to fishing;

and (~) the change in the spawning pattern of salmon during the latter
season when the most intense spawning was near the .middle, rather than.
the upper end, of the spawning area.
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The length of the completed fishing effort appeared to have
no set p~ttern. It seemed to be influenced most by the weather
and the number and availability of the salmon. ~he fishing effort
tended to be longer when the weather w~s mild and salmon were abundant.
The increase in the length of the fishing effort from the average of
3.4 hours during the fall of 1947 to 4.13 hours for the comparable
period in 1948, (Table 4) can be attributed to the extensive increase                Mon~
in the use of boats during the latter season, as boat fishermen Ken-
erally fished longer.

In all but two of the fourteenmonths of the salmon creel census
the catch per hour tended to vary inversely with ~he total catch° The
two exceptions were September and October of l~d~, during the main fall
salmon migration. At this time boat fishin~ reached a density never
before approached in the area below Red Bluff, and boat fishermen had
spread to cover almost every mile of the river.

The catch per hour increased, as did the length of the fishing
effert, frem 0.04 (28 hours per fish) in the fall of 1947 to 0.05
(20 hours per fish) during the same period of 1948. ~hls also resulted
frcm an increase in boat fishing ~ich, due to its ability to cover mere
area, produced a ~reater catch per hour than bank or bridge fishing,
Bridge fishing, the least productive method of fishing, was almost absent
after most bridges were closed to fishing early in October of 1948.

Rainbow-Steelhead Trout Fishery

Creel census sampling of the rainbow-steelhead trout fishery revealed
that approximately 3,800 rainbow and steelhead trout were taken in 43,900
hours of angling by 10,900 fishln~ efforts between Middle Creek and Chicc
Creek from December I, 1947 - February 29, I~48o During tn~e follc~ing
fishing season, May I, 1948 - February ~8, 1949, there were approximately
10,200 trout taken in 141,~00 hours of angling by 43,200 fishing efforts.

The rainbow-steelhead trout sports fishery ran a close second to
salmon in the number of fishing efforts and hours of effort, but ~as first
in the number of fish taken during the 1948-49 season. Most anglers who
fish for both trout and salmon regarded trout as a secbnd choice because,
although more trout were taken, salmon made up in weight what they lacked
in numbe r.

The trout catch throughout the season depended s~newhat upon their
availability. This was revealed by the fact that the catch per hour
increased or decreased with the catch in all but three of the thirteen
months of trout census (Table 8). These months were July, October and
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Table 4

~ King Salmon Sports Fishery

_~ort Upper Sacramento River

~bundant.
1947-

~e of
~ble ~ Hours per Total Weight
¯crease

Month Fishermen Complete Catch per Computed Total Hours of
~ Ken- Sampled Effort~* Hour ~* Fishing Efforts Fished Catc~ Catch~*

~ September 290 2.90 O.O41 6,O19 17,455 71~ 13,728

oh. The 0~tober 350 3.84 0.038 11,444 43,943 1,670 32,064

rain fall
never               November

199 3.69 0.039 5,762 21,261 829 15,917

hen had December 9 2.88 0.067 195 561    38 730

~Totals 848 3.40 0.040 23,420 83,220 3,252 62,439

shing
¯ O5 1948-49 Season
resulted ~

cover more -- Hours per Total Weight

shln~. Month Fishermen Comple%e Catch perl Computed Total Hours of
mo~t ...                         Sampled Effort** Hour~*... Fishing Efforts! Fished Catch

Catch***. ...
1948.

~ 301 3.51 0.038 4,093 14,15~ 549 9,398

~ume 260 4.35 0.032 5,937 24,076 782 13,372

~. ~u~y 236 3.83 0.046 3,923 13,3471 608 10,397

~ery ". An~ust 402 4.19 0.036 6,552 27,447 983 16,809
n in 4~,
¯ k and           ~ep~ember 563 4.47 0.040 6,O96 26,163 1,O51 17,972

~ 0~tober 739 3.94 0.053 12,102 49,054 3,009 50,454

n~ -. ~ovembsr 304 3.89 0.063 3,411 12,985 8Oii 13,697

:oond to ~mber      15    ~                       177        434 26 445
mt was ftr~
~n~lers who ,~anuary ~ ~ 2.45 0.059 380 931 55 941
.ce be oau~e
they lacke~ ~ebnmry       8~ I~O87 2,663 156 2,668

Totals    2,949 3.97 0.046 43,758 171,254 ~,O20 136,153
~pon their
.r hour Totals
thirteen ~Pt.-Dec

~ober and ~1948 1,621 4.13 0.050 21,786 88,636 ~887. 83,568

~
Fishery in January and February too light for analysis
.Not used for co~pu.ta..tions,which are made by se.ctionso

~* a.verage weight of h6h sal~on = 19.2 ibs. in 19h7 and ~O1 salmon ffi 17.1 ibs.,
~u 19~8-49.
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Table 5

Rainbow-Steelhead Trout Sports Fishery
Upper Sacramento River

1947-48 Season

o~tob
Hours per Total - ~of tr

Eonth Fishermen Complete Catch per Co~uted Total Hours Catc~
Sam~ led Effort*.. Hour* Fishin~ Eff~orts Fished

" "
December 73 3.78 0.051 3,110 11,757 648 ;~ A sl~

January 59 3.05 0.992 3,145 9,591 876
?rob

.February..    126       4.83     O.lO0       4,658         22,496 2,284

1948-49 Season

Ho~urs per ........ T~tal ~"~-
Month i Fishermen Complete Catch per Computed Total Hours Catch ,~

Sampled E£fort* Hour* Fishi~ Efforts Fished

May 308 3.26 O.107 5,113 16,644 1,793 .~

June 143 2.91 0.056 8,990 25,914 1,194

Ju~y 14~ 3.22 o.o64 2,4o8 8,o4o

August 113 2.49 0.140 4,249 10,875 1,527 ~

September 144 3.21 0.074 2,237 6,880 501-

October 324 3.64 0.060 8,230 29,976 1,741

November 343 4.24 0.057 5,619 23,776 1,362

December 84 3.57 0.087 1,484 4,039 372

January 123 3.48 O.113 2,213 6,070 644

F.ebru.ary~ 237 3.50 0.061 2~656 9~305 5

Totals

Feb. 1949    444 3.5~ O.O79 6~353 19~4~ 1, 58~

* Not used for computations which are made by sections
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~cember of 1948. July was the hottest month of 19~8 and this factor, "
led with an abundance of salmon in the upper river area where most

J,~ trout were taken, reduced the amount of fishing effort and in turn the
~tch. Trout fishermen were drawn to salmon spawning areas during
0etcher, 1948, where trout are believed to be more vulnerable as they
feed on salmon eggs lost in the spawning process. Thus, the heavy
fishing pressure and catches in October are not reflected in the lower
catch per hour. Unusually severe weather in December recuded the number
of trout fishermen and catch regardless of the increased availability.

Catc~ ~
During the comparable periods, December through February, in 1947-

48 and 1948-49, the catch fell from some ~3,800 to 1,600 trout (Table 2).
A slight reduction in the catch per hour in the latter year influenced

¯ the catch. A marked reduction in the length of the fishing effort and
876 number of fishing efforts, due to the unusually cold winter of 1948-49,

probably contributed most to the reduced catch.

The nt~uber of rainbow-steelhead fishing efforts varied directly
~Ith the catch in all except one of the thirteen months of analysis.
This exception occurred in February when fishing pressure increased
along with somewhat improved weather conditions, but the catch per
hour dropped enough to prevent an increased catch for the month. The

,.n~ber of fishing efforts seemed to be most dependent on conditions
Cat~h~~i other than the abundance and availability of the trout. Four peaks

in fishing effort occurred during the 1948-49 fishln~ season. The
~ ~reatest peak occurred in June when most anglers seemed to take their

1,793 first lengthy fishing vacations in 1948; a minor peak came in August,
_ which was the heaviest tourist month (trout fishing parties travel

1,194 ~f~arther in August than any other month - Table 8); a second major peak
. .~me in October during the period of heaviest salmon fishln~ and an

i.ncrease in salmon spawning activity, both of which attract many trout
1,527:/         ~,. fishermen; the last and least peak in fishing pressure came in February

and was influenced by the season’s close at the end of the month and more
!!: favorable fishing weather during the month. If fishing intensity was

influenced by the availability of trout as shown by the catch per hour,
1,7~I ~maJor peaks would have occurred in June, Augua~% and January.

1,362 The number of trout fishing efforts during December through
January decreased from some 10,900 in 194V-48 to 6,400 in I~48-49.
The reduction was a direct result of the colder weather during the
latter season.

The length of the fishing effort for trout seemed to have little
relationship to the availability of fish or the catch. This factor
seemed to depend mostly on weather and fishin~ conditions. During
the three months of comparison of the 1947-48 and 1948-49 fishing
~easons, the length of the fishing effort fell from 4.23 hours to
3.10 hours. This can be attributed to colder weather during the
latter period.

c" 0 3 3
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The catch per ho~r for trout increased or decreased with the    ~
catch in most instances as discussed previously. This appears to ~’.~e
be a coincidence as it has been shown that there was a stronger       °~0
relationship between the nmnber of fishing efforts and the catch.
This characteristic seemed to offset any adverse relationship be-    ’
tween the catch per hour and the catch. The catch per hour for
trout did not appear to follow a pattern of the abundance of trout.
The greatest abundance of trout is believed to occur from October ~onth
through February when the heaviest steelhead spawning migrations ,
take place. The catch per hour, however, did not show significant

~
or sustained increase during this period as ,compared to other months ,̄~
of the fishing season when mostly resident rainbows or river resident
steelhead were taken.

The catch per hour for trout fell from 0.086 (12 hours per fish)
during the period from December through February 1947-48 to 0.076     .,~ ;~= ~" August
(I$ hours per fish) fish per hour in the same months of 1948-49. The ..~
reason for the reduction in catch per hour is not known but it i.s not j:~
believed to be a definite indication of a reduced populatlon in the
latter period. Tota~

S, ~tri~ped Bass Fishery                        . ~

During the months $~ay through Sop%ember, 1948, there were approximate..
600 striped bass taken in 14,500 hours of angling by 5,100 fishing effor~_
between Red Blu~f and Chico Creek. Striped bass fishing above Red Bluff:J~
1948 was vlrtually absent.

The striped bass fishery ranked third in importance in the number
f~shlng efforts and hours fished and fourth in n~m~ber of fish taken.

The monthly catch of striped bass seemed to vary directly with their
abundance in the Upper Sacramento River area. The striped bass migrate
into the upper river starting early in ~{ay, reaching an apparent peak
in July and subsiding through September as they move downstream. The
monthly catch follows this same pattern (Table 6).

~e number of fishing efforts, hours per fishin~ effort and catch
per hour vary directly with the catch. Thus it appears that all factors
relating to the striped Bass fishery are dependent upon the abundance of
the fish°

Although a few people fish for striped bass from October through
April, no catches have been recorded for these months.                           ~~
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Table 6

Striped Bass Sports Fishery
Upper Sacramento River

1948

t̄. ~----~ ’ Hours per Total
~onth ~ Fishermen Complete Catch per Computed Total     Hours Catch

S led    Effort       Hour     Fmshm Efforts    Fished
t̄ ~ ’ ’ ~ ........ "

~ .............

~th~ ~ ~ 4 - - 212 519-
~dent

:,c j~ 50 2.45 0.022 840 2,058 45

~ish) Ju~ 156 3.53 0.O~ 2,104 7,427 ~9

~e ’ Au~ 86 2.62
~

1,204 3,367 74
O.022

not ~"
~m~r 28 i.~~ 630 888 19

~he " "                   ~ .....

Tot~s 899 ~ 2.94 0.042. 5,071 ~. ~t2~9 598

~" Co~d from factors for J~e

igra~
pe~

oatch

. ~
18
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Catfish Fishery
catch "
weathe:
peak i

During the most important months of the river catfish fishery,                      some e

May through September 1948, approximately I, 300 catfish were taken                      fishin
in 4, 700 hours of angling by 2,500 fishing efforts bet~veen Bed Bluff
and Chico Creek. River fishing for catfish above Red Bluff was virtu-
ally absent.

Catfish fishing ranked fourth in importance in the n~ber of
fishing efforts and the number of hours fished. In the number of

along
fish taken, catfish ranked third.

Most

The catfish catch is taken almost entirely during the months Most

of May through September. Durin~ these months the warmest river of tb

water temperatures occur in the area where catfish are taken. The
samp]

catch must be controlled by thermal migrations from sloughs into the
river during the warmer months. The changes of catch per hour follow
this supposed abundance pattern and vary directly with the catch (Table
7). The catch per hour also increased and decreased with the catch.

the
Table 7 this

exte
Catfish Sports Fishery the~¯
Upper Sacramento River wer~

1948

Sac
~ro

Hours per                                      Total
~onth Fishermen Complete Catch per Com.~uted Total Hours Catoh 11

Sampled Effort Hour Fishing Efforts Fished

S8       ~                0.071              687           I, 367       98
1.99

June 21 O. 52 S 510 I, 018

July 2 8 2.57 0 o S14 446 i, 146 $60

Augus t 18 ~ 584 806 211

e ptembe r 15 # t 2 74 $78 99

Totals 122 2.30 0.305 2,501 4, 712 1,229

2O
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The number of fishing efforts for catfish did not ~ry ~ith the

~ ~ catch in 1948. The greatest fishing effort took place in May when the
w~ather was mild and fishing conditions were favorable. A secondary
peak in fishing effort occurred in August and was probably caused to
~o~e extent by the increased n~nber of tourists, although most catfish
fishing is done by local people.

,f

Shad Fishery

A very few shad fishermen were contacted in the creel census
along the river below Red Bluff during May, June and July, 1948.
Most catches recorded were taken incidental to salmon fishing.
Most shad fishing with bunp-nets (dip nets) takes place all hours
of the night and was, therefore, not considered in regular census
sampling or analysis.

Table Distance Traveled by Sports Fishermen

-̄~ During the 1948-49 fishing season an accurate record was kept of
the location from which fishermen traveled to fish. In many ins%antes
this was not their residence, but the location of their last stop on
extensive fishing trips or the residence of friends or relatives whom
they were visiting if fishing was Incldental to the visit. Campers
were recorded as local after the first day.

King salmon fishermen traveled farthest to fish on the Upper
Sacramento River, with an average for the season of 55 miles per party;
trout fishing parties traveled an average of 39 miles ; striped bass
fishing parties averaged 25 miles ; and catfish fishing parties averaged
iI miles (Table 8). The total mileage traveled by fishermen amounted ~o
approximately I, $63,000 for salmon, 1,029,000 for trout, 221,000 for
striped bass and 32,000 for catfish.

Early season enthusiasm in 1948 caused salmon fishermen to travel an
average of 66 miles in May. The mileage fell to 43 in Junco The distance
traveled during July and August remained constant at 56 miles which was not
~reatly influenced by tourist anglers who seldom carry the heavy gear
quired for salmon fishing. The distance traveled increased to 67 miles in
September as the fall salmon run entered the fishery. A decrease to 48

378 miles was noted in October when fishing was heaviest and many people camped
along the river for considerable periods. The mileage.traveled increased
%0 ~I miles in N~vember as camping became less c~nunon and reached a peak712 Of 83 miles in December when a few people traveled long distances to catch
aalmon on spawning riffles where they were most accessible. Salmon fishing
was mostly local in January and February, 1949, when the mileage dropped to
8 and 21 miles respectively. The increased distance of travel in February
was influenced by more favorable weather and increased catches.

21
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Rainbow-steelhead trout fishing parties traveled an average of

/~9 miles during May, 1948. The distance traveled dropped to 17 miles
~in June as the opening day enthusiasm subsided. An increase to 68
miles in July and 75 miles in August corresponded with the intensity
of tourist traffic. A drop to 56 miles in September followed a
slackening in tourist travel. During October, the heaviest trout
fishing month of the season, the mileage s gain dropped to 40 miles
as camping fishemnen increased in nunber. ~amping dropped off in
November, another month of heavy trout fishing, and the average
distance traveled increased to 55 miles. Trout fishing was mostly
local during December, January and February when the travel dropped
to 17 miles, 12 miles and 19 miles respectively.

The distance traveled by striped bass fishermen varied directly
with the catch. Travel increased from a low of i0 miles per party in

..May, 1948, to 31 miles during July when greatest catches were made.
The mileage fell to 22 miles in September as catches fell off sharply.
Striped bass fishing was mostly local. Most traveling or vacation

~fishermen turned to striped bass as a second choice.

The distance traveled by catfish fishermen foll~nved closely the
pattern for striped bass. The fisheries are very closely related as it

is possible to fish for both species with the same bait in so~e locations.
Travel by catfish fishermen varied from I0 miles in May, 19@B, to a peak
of 16 miles in July and subsided to II miles in September. ~a.tfish fisher-
men were mostly of local origin.

EVALUATION OF THE SPORTS FISHERY

The increasi~ value of the sports fishery along the ~pper
~!. ~Sacramento River is clearly demonstrated by the rapid ~rowth of
~,i~business benefitin~ fr~ the fishery. In 1945 there were no ommm-
.~, ercial boat landings in the upper river area. The first organized

sportsmen’s landing and rental was established in 1946 and three
were operatin~ during 1947. At" the close of the 1948 season, eiKh%

.~ boat landings were in operation~ and three additional landings went
o into operation in the early part of the 1949 season. The ~reates%
known growth in the number of establishments carrying complete lines
of fishing tackle occurred in the Orland-Chico area where the n~nber
increased from s~ne 3 to 21 during the period from 1945 to 1949.

Of the eight boat landings in operation at the end of 1948, five
~ere in full operation most of the year. At the close of the year ~he
~ eight landings were valued at $104,000 and had a ~ross inc~ne for .%he

year of $40,200. The gross income of the five landings in full operation
~was $54,000, averaging $6,820 per landing. The eight landings offered 98

boats and 55 motors for rent to flshermen% All eight offered private
docking faoillties, five had tackle shops, six served refreshments, three
served lunch, five had trailer space and one had cabins for rente TWelve
full-time and ten part-time employees operated the eight boat landings,

. Putting in 176 man months of labor during the 1948 season.
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In the area bordering the Upper Sacramento River, bounded by Reddlng
to the north and Chico and 0rland to the south, 38 establishments other ~as started
than boat landings carried complete stocks of fishing tackle and equi~nen% ,re explo~
at the close of 1948. Twenty-three of these establishments sold outboard D8 miles o:
motors and 12 sold boats to fishermen. The gross sales of tackle, equlp~ A~ airplane
ment, boats and motors in this area during 1948 was #4~5,000. Forty-flve the rive
employees devoted all or part of their time to sales of fishing equipment aetermlnati
expending an estimated ZOl man months of labor during 1848. Fishing equip- ,accordingly
ment sold in this area but not used on the river wasprobably more th~n " "
compensated for by tackle Sold~ outside the area ~nd ~sed fo~ rlve~ ~fishln~. 5,
Nearly half of the fishermen on the river originate from outside the ar6a ,approximate
and purchase their maJol items of fishing equi~nent in their home towns. 8~,200° hour

Thus the above value can be attributed to the river fishery, season, May
weighing

In s~mnary, there were a total of 46 establishments receiving major ~ishing elf

benefits from the sports fishery during 1948. There were 6V full and pea%-
time employees who derived all or part of their income from work in boa% catch and
rentals or tackle shop~ The gross income for all establishments during of
1948 w~s $475,~.00. At 4 percent this represents an $11,880,000 Investment fishery- ’

in the sports fishery of the Upper Sacramento River. to be infl~
no set pat"
w~th the

6.
approxlmat

I. Changes in the environmental oondltlons of the Upper Sacramento~ ~f flshin~
River followlng the construction of Shasta Dam have resulted in marked ~1948 - Feb
changes in game fish populations. An investigation was initiated in i.hours of f
August, 1947, to learn how these changes have influenced the sports ~.influenced
fisher.y. .hour but

, ing effor~
2. Before the construction of Shasta Dam, the Upper Sacramento pattern o~

River was a warm-water river. The most common game fish found in" and fewer
order of their probable importance were the striped bass, catfish, months of
largemouth bass, bluegill, Sacramento perch, shad, Sacramento sucker, January,
carp and Sacramento squawfish. King salmon and steelhead trout pro-
duced seasonal fisheries in fall and winter months,

600 strip,

~o Increased summer flows released from sub-thermooline depths efforts.

of Shasta Reservoir changed the Upper Sacramento to a cold~ater r~ver, v~rled di:

Adult and young salmon are year-round residents in the upper river, they move

as are the rainbow and steelhead trout. These species now produce
continuous sports fisheries. Game fish of lesser importance since ~’ 8.

operation of Shasta D~n began, in order of their importance, are the September

striped bass, catfish, shad, Sacramento squawfish, Sacramento sucker,
carp and smallmouth and lar~emouth bass. mlgratior
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4. A creel census of the Upper Sacramento River sports fishery

~s started on the first of September, 1947. Early creel census methods
!u~l~t ~ere exploratory, leading to a sampling method of making a census of the
tboa~d 108 miles of river between Middle Creek, near Redding, and ~nioo Creek..
equi~ An airplane was used for the census of fishermen in isolated portions
q-fly, cf the river. Analysis of data from creel census samples involved
i~men% determination of the portion of the fishery sampled and increasing it
.g equi accordingly to represent the whole.

flsl~.~. 8. During the period from September 1 through December 31, 1948,
~e area approximately 3, 300 king salmon weighing 62,~00 pounds were taken in
~owns. 8~,200°hours of angling by 23,~00 fishing efforts. Yn the following

season, May I, 1948 - February 28, 1949, approximately 8,000 salmon
weighing 136,200 pounds were taken in 171,300 hours of angling by 43, 800

major fishing efforts. The monthly catch pattern followed closely the move-
~d ments and abundance of king salmon in the Upper Sacramento River. The
~ boa~ 0arch and nt~nber of fishing efforts for salmon increased during the fall
-urln~~ , cf 1948 over the same period of 1947 due to increased interest in the
~stmen% fishery.. The length of the completed fishing effort for salmon seamed

t~ be influenced by the weather and the availability of salmon but had
no set pattern. The catch per hour showed a strong inverse relationship
~Ith the catch and fishing intensity.

"~ 6. During the period from December 1, 1948, through February 29, 1949,
.... o approximately 3,800 rainbow and steelhead trout were taken in 4~,~O0 hours

~ente°~ ef fishing by I0, ~O0 fishing efforts. During the following season, ~ay I,
-ked 19~8 - February 28, 19~9, approximately 10,200 trout were taken in 141,500
~ , hours of fishing by 4~,200 fishing efforts. The trout catch seemed to be
; ~. influenced somewhat by the availability of fish as shown by the catch per

,~hour but had a much stronger direct relationship with the nt~ber of fish-
iing efforts. The catch per hour did not vary directly with the abundance

~ ’~ ~attern of the rainbow and steelhead trout. There were fewer trout caught
-~ , and fewer fishing efforts during the winter of 194~-~9 tha~ for o~nparable
¯~

months of 1947-48 due to unusually cold weather in December, 1948, and
,r, January, 1949.

7. During the month~ from May through September. 1945, approxlmately
600 striped bass were taken in 14, 300 hours of angling by 5.100 fishing

~ " : efforts. The catch, n~nber of fishing efforts and catch per hour all
~ver. ,~ varied directly with the apparent abundance pattern of. striped bass as

they moved into and out of the Upper Sacramento River ~rea.

8. During the most important months of catfish flshin~ May through
¯ e September, 1948, approximately I, 300 catfish were taken in 4,700 hours of
~r, ’ lm~ling by 2,500 fishing efforts. The catfish apparently made thermal

migrations into the river from slough areas during these months and the
~atch, fishing effort and catch per hour followed closely the supposed¯

’~ migration patterns
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9. The shad, squawfish, sucker, carp and black bass fisheries
were too small to be analyzed by the creel census sampling methods.
Intentional fishing for these species was seldom found, most catches ~
being incidental %0 %he more important fisheries.

Mont~
I0, During the season May, 19@8, through February, 1949, kln8

salmon fishing parties traveled an average of 55 miles, rainbow-
~ steelhead trout parties 39 miles, striped ba~s parties 25 miles and May
¯ catfish parties II miles. The distance traveled by salmon fishermen
~ varied directly with the abundance of salmon. The distance traveled June

by trout fishermen seemed to be influenced primarily by the vacation
’ season and secondarily by the abundance of trout. The distance traveled July
= by striped bass and catfish fishermen varied directly with the abundance

and availability of the fish. AugUst

I. II. The number of boat landings on the Upper Sacramento River Septe~

~.~: increased from one in 1946 to eleven in the early part of 1949." The
~ eight in operation at the close of 1948 were valued at $104,000 and 0ctot~

~rossed $40,200 during the year. In the area limited by Reddin~, L~nico
Nove~¯ . and Orland there were ~8 establishments, other than boat landings, that

carried qomplete stocks of fishing equipment; they grossed $435,~0 Decem¯
during 1948. Thus a total of $475,200 was grossed from the Upper

: Sacramento River sports fishery in 1948, which, at 4 percent, represents
an investment of $II, 880,000,
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APPENDIX TABLE IA

~es King Salmon Creel Census Summary

ods. 1948-49 Season

tches
Hours oJ

Fishermen Contacted Hours Efforts Co~ple~ Fishermen Seenin8
Month Parties ~isherme~ Fished Catch Complete . Effort Farties j Fisherm

~ Cl Cl c2 r c2

and
~e rmen ~AT 54 78 103. OO 9 47* 133.5O    **

.veled
June 69 iii 285.75 12 67* 224.25

ation
: traveled July 68 130 321.75 16 216- 920.25 64 130
abundance

August 54 IOO 266.25 ii 49 188. OO 37 78

ver     " September 131 221 454.50 19 65 218.00 72 145

} and ¯ t October 171 279 752.00 18 99 355.50 i01 177

~gs, thatTM November 102 167 477.50 32 81 320.25 112 176

December      12       14      Ii.O0     i      0       0       5      6
~r

¯ epresen~;~’~
o January 3 3 3.75 0 3 3 ¯ 75 i i

:~ Februar~ 29 46 91.50 3 22 63 ¯ O0 22 41

.:~ ~ot, ot~ls 693 1,149 2,767.00 121 649 2~426.50 414 754

~tenance ¯ "~ MAy 125 223 403 ¯ 25 I0 176- 649.50

~ ~. June 92 149 360.50 9 133" 646.25 **

~i chl ~an ":: ~’ July 67 106 156.50 6 72* 184.00 38 71

’.O~-~.~. ~. August 169 302 734.50 25 129 557.00 15o 270

~ September 209 342 1,014.25 40 140 699.25 127 246

~.~ October 289 460 I, 287.50 90 141 590.OO 561 i, 024

November 86 137 280.75 16 26 96.00 91 162

~ ~            December i i .25 0 0 0 0 0

": ~ January 33 ~I 51.75 5 6 16.75 8 13

... ~otals i, 106 1 800 4, 335.50 204 836 i 3, 463.00 986 i, 802

TOTALS 1,799 2,949 7,102.50 325 1,485 5,889.50 1,400 2,556

¯ Cens~ samples and c(m~olete census data combined~". ** No record of parties in May and June
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Appendix Table I¢

King Salmon Fishery
Analysis of Complete Efforts and Complete Census

1948-49 Season

~ Number of Percent of ’ ’

Month Hours of Sampling Hourly Fishermen Present Fishermen Fishermen

i f n % F.P.

M~Y 0630 - 19OO 13 147- 47 24.o6

j~ne O630 - ~93o 13 2~4- 67 24.57

Ju~v 06oo - 2ooo 15 759* 158 32.03

Aug. 0630 - 1930 13 179 49 28.10

Sept. 0630 - 1845

0~t. 0645- 1730 ~ 390 99 35.81

~ov. 07OO - 1700 n 368 8~ 4~.3o

Dec. 073o - l?oo IO 0 o 27.5o**

Jan. 073O - 1700 10 5 3 27.5o**

~eb. 0730 - 1700 ~0

~ 063O - I~00 13 440 ~9 34.~9

J~e 0630 - ~30 13 363 80 34.90

A~. 0630 - I~30 ~3 56? ~2~ 33.81

Se~t. 0630 - 18.45 i~ WA~ ~0 42.32

Oct. 0645 - 1730 n 643 ~ 4~.~6

Nov. 0700 - 1700 Ii IO9 26 38.11

Dec. 0730 1700 0 O 27.50**

Jan. 0730 - 1700 10 18 6 27.5O**

Tet~ - 5~352 I~267

* Complete efforts and co~plet~ cemsus data combined
~* December, Jazmary amd February data ¢ombimed

Foramlat % F.F. = f x I00
ixn 29
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APPENDIX TABLE ID

Airplane Census of King Salmon Fishermen
1948-49 Season

Section A ’ ¯ ~ - ’ ’~ sectio~ B
Month     Fishermen at Fishermen Between ’Fishermen at ’ Fishermen Between

Census Stations Census Stations Census Stations Census Stations
Number Percent Number I Percent ’ ’

M~y 31 91.18 3 43 89,58 5

June 37 78.72 i0 80 98.77 i

August 66* 91.67 6

September 48 iOO. O0 O 79 86.81 , 12

October 55 98.21 i 243 91.35 23

December 4 80. O0 i 0 0 0

January 0 0 I iO0, OO 0

February 9 i00. O0 0 5 I00.~OO 0

Totals 184 92.46 15 517 91.67 47

* Boat Census
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APPE~X TABLE ~ E

King Salmon Analysis Sheet

1948-49 Season

FisBennen ~ercent Fishermen Percent Fishermen Hours per Hours of Catch
Month by by at at in Complete Fishing per

Sample Sa~le Census StatiousI Census Stations ,Study Area Effort Effort Hour ICatch

~ 245 24.06* 1, o18 91.18 1,116 2.84. 3,169 . o874 277
Jun~ 612 24.57. 2,491 78.72 3,164 3.35- 1% 599 .o42o 445
July 572 32.03 I, 786 91.87*** i, 944 4.26, 8,281 . o5oo 414
August 461 28.10 1,641 91.87.~* 1,786 3.84 6,858 .0413 283
September 722 27.82 2,595 i00.00 2,595 3.35 8,693 .0418 363
October 898 35.81 2,508 98.21 2,554 3.58 9,143 ¯ 0239 219

~ November 582 41.30 1,409 91.87,** S~534 3.95 6,059 .0670 406
December 38 27.50** 138 80.00 173 2.45~* 424 .0587** 25
January 5 27.50** 18 91.87 20 2.45** 49 ¯ 0587~ 3
Febr~-ry 173 27.50** 629 i00.00 629 2.45** 1,541 .0587~ 90

H~y 912 34.19 2,667 89.58 2,977 3.69 10,985 .0248 272
June 956 34.90 2,739 98.77 2,773 4.86 13,477 .0250 337
July 358 19.68 I, 819 .91.87*** i, 979 2.56 5, 066 ¯ 0383 194
August 1,477 33.81 4,369 91.67 4,766 4.32 20,589 .0340 700

September 1,286 42.32 3,039 86.81 3,501 4.99 17,470 .0394 688

October 3,616 41.46 8,722 91.35 9,548 4.18 39,911 .0699 2,790
91.87-*~ 1,877 3.69 6,926 .0570 395November 657 38.11 1,724

December i     27.50-~ 4 91.87*** 4 2.45~* i0 .0587~* I

January 99     27.50** 360 i00.00 360 2.45** 882 .0587.* 52

F~b~;~y Z26 ,. 27.50~* 458. IOO.OO 458 2.45~* 1,122 .o587.* 66

~ Oo~lete e££oz~s ~nd co~iete census data combined
~ December, Jan~ry and Februar7 data o~ bo~h sections combined
*̄* Percent for season



APPENDIX TABLE II A

Rainbow-Steelhead Trout Creel Census Summary
1948-49 Season

Hours of " "
~onth Fishermen Contacted Hours Efforts Complete Fishermen~.

Parties Fishermen Fished Catch ,Complete Effort
:

Parties

May 161. 27a 549.50 64 104- 359.25

June 98 136 239.75 ii 54* 156.50

J~ly 77 ~9 2~.5o 15 65* 229.5o 24

October 72 126 267.00 10 38 142.75 i00

November 70 i17 350.00 23 ~54 218.75 73

December 14 21 24.25 2 3 7.50 8

~anuar~" 35 51, 7o.5o 7 19 39.oo 17

Febr~r.. ~2 137 305.25 22 39 139..25.. 29

~ubtotals 726 1,171 2,373.50 189 478 1,549.00 304

gay 22 3O 46.25 o ~3- 3~.oo ~-~ ....

Jur~ 6 7 :1.3_.OO 3 9* 26.7~

July 13 22 38.50 3 23* 54.25 I

August i0 18 29.00 3 9* 26.75 3

September 36 56 151.00 12 21 79.00 29

~ October 125 198 450.00 33 51 181.50 175

I November 148 226 506.50 26 74 323 ¯ 50 163

December 41 63 I01.75 9 21 78.25 18

! J~u~ry 4~ 69 159.75 19 25 ~4.75 21

i Februar~ 64 i00 189.7.5 8 24 81.50 31

~ubtotals 508 789 i, 683.50 116 275 i, 004.25 441

TOTALS . 1,231. ....... ..1, 960    4,057.OO 305    7~..3 2,%53.25
¯ Census samples and complete census data combined

¯ * No record of parties in Nay a~d June

C--0F0048
C-0Y0048



Rainbow-Steelhead Trout Fishermen by Creel Census Sample

1948-49 Season

S~s~                         Week Da~s                         Saturdays
~ishermen " ’ Da~s Number of Fishermen Da ~s Number of ~islmrmen ~ ~umber of

Month Contacted Parties Sam- Fishermen Contacted Par~ies ~-~ Fishermen Contacted Parties ~_~ ’s

,    and Se.e,n Seen pl~._Month ..Sa~...led and Seen Seen pled Month Sampled and Seen Seen pl,ed~Mont~ S~n.p~e,d
a      ’b     rl x2 T.F.S. a b. Xl x2 T.F.S. a b     Xl x2 T.F.S.

~ay 159 37 6 6 221.72 43 ii 4 20 308.25 95 31 5 5 147.55
June 76 29 4 4 116.24 50 3 3 22 397.17 57 ii 4 4 72.27
July 63 19 5 5 92 ¯ 53 24 3 5 21 120.37 70 7 5 5 80.88
Aug. 55 18 4 5 109.19 38 2 3 22 304.99 4Q 0 4 4 40. O0
Sept. 85 17 5 5 109.49 38 3 6 21 148.12 29 0 4 4 29. O0
0ore 151 56 5 5 249.00 51 " 5 4 21 313.69 132 36 5 5 195.00
Nov. 116 71 5 5 230.20 31 7 4 21 221.87 95 9 4 4 109.48
Dec. 24 I 4 4 25.64 4 5 4 23 70.04 24 ii 4 4 42.00
Jan. 35 3 4 5 49;-38 23 3 4 21 144.38 33 4 4 5 48.75
Feb. 87 19 4 4 118.84 48 3 4’ 20 265.15 51 11 4 4 69.43

’ .......
~ay 28 4 5 6 40.14 6 5 4 20 64. I0 18 6 5 5 26.18
June 11 0 4 4 11.00 6 I 4 22 39.44 2 i 4 4 3,17
July 4 0 5 5 4.00 8 0 4 21 42.00 ii 0 5 5 11.00

A~. ZO l 5 5 11.69 lO 0 5 22 b~.~ 2 5 4 4 1o.46
Sept. 42 4 5 5 48.22 25 0 4 21 131.25 40 I 4 4 41.55
¯ Oct. 184 6? 5 5 290.98 124 6 4 21 701.30 184 29 5 5 230.30
Nov. 232 69 5 5 343.15 136 12 5 21 652.39 150 23 4 4 153.?I
Dec. 35 3 4 4 39.37 Ii 0 4 23 63.25 46 6- 4 4 54.75
Jan. 93 7 4 5 129.93 12 6 4 21 112.25 31 2 ~ 5 42.66

Feb. 58 3 4 4 62.67 ,,. 45 I 5 20 .186.24 45 1,2, 4 4 63.69

~ Bational holiaaTs i. midsmmmr incl~ as

For~ sho~n in Appendix Table I B



¯ Appendix Table IIC

Rainbow-Steelhead Trout Fishery
Analysis of Complete Efforts

1948-49 Season

N~. r of Percent of
Month Hours of Sampling Hourly     Fishermen Present    Fishermen Fishermen

Intervals at .Hour~ Intervals Involved Present per Hour

i f I n %F.P.
M~y 0630 - 1900 13 387* I04 28.62

June 0630 - 1930 13 163- 54 23.22

Ju~ 06oo - 2ooo 15 252* 65 25.85

Aug. 0630 - 1930 13 204* 76 20.65

Sept. o63o - 1845 12 74 26 23.72

Oct. o645 - 173o L~ 15o 38 35.89

Nov. 0700 - 1700 LI 2h3 54 4o.91

Dec. 073o - 170o IO i0 3 25.45 
Jan. 0730 - 1700 iO 46 19 25.45~*

Feb. 0730 - 1700 i0 148 39 37.95

May 0630 - 1900 13 42* 18 19.94~*

June 0630 - 1930 13 28* 9 19.94"*

July 0600 - 2000 15 62* 23 17.97

Aug. 0630 - 1930 13 28* 9 23.93

Sept. 0630 - 1845 12 87 21 34.52

Oct. 0645 - 1730 Ii 188 51 33.51

Nov. 0700 - 1700 II 36~ 7h hh.72

Dec. 0730 - 1700 i0 90 21 47.39*"

Jan. 0730 - 170o io 128 25 47.39**

Feb. 0730 -17OO IO 82 24

* Complete efforts and complete census data combined
~* December and January data combined

*~* Hay and June data combined

Formula shown in Appendi~ Table IC

c’o7oo5o
C-070050



~ ~07005~
C-070051



APPENDIX TABLE II E

Ralnbow-Steelhead Trout Analysis Sheet
1948-49 Season

Fishermen Percent Fishermen Percent Fishermen Hours per Hours of Catch
Month by by at at in Complete Fishing per

Sample Sam~,le, ,Cgnsus Stations Ce,nsu,s Stations, Study Area Effort Effort Hour Catch

~ay 678 28,62* 2,369 56.88 4,165 3.45* 12, 369 ¯ 1165 i, 674
June 586 23.22* 2,524 29.09 8,677 2.90* 25,163 . 0459 i, 155
July 294 25.85* i, 137 56. ~**** 2,015 3.53* 7,113 . 0619 440
August 454 20.65* 2,199 56. ~4~,~,~* 3,896 2.43* 9,467 . 1459 i, 381
September 287 23.72 I, 210 78.26 i, 546 2.77 4, 282 . 0686 294
October 757 35.89 2,109 62.22 3,390 3.76 12,746 . 0375 478
November 562 40.91 1,374 56.4~~* 2,434 4.05 9,858 .0657 648
December 138 25.45** 542 51.61 i, 050 2. ii** 2,216 ¯ 095~ 211
January 243 25.45** 955 61.90 i, 5~,3 2.11.* 3,256 .0950** 309
February. 453 37.95 i~ 194 7~3..81~_ . ~ 618 3.57 5~ 77.6 . 0721 416

May 130 19.94~_ I 652 68.75 948 2.40~ 2,275 . O524~÷ 119
June 54 19.94~~ 271 86.67 313 2.40~ 751 . 0524~Y* 39
July 57 17.97* 317 80.67-~ 393 2.3~ 927 ¯ 0779 72
August 66 23.93* 276 78.12 353 2.97* i, 408 . 1034 146
September 221 34.52 640 92.68 691 3.76 2,598 . 0795 207
October 1,223 33.51 3,~50 75.41 ~,8~0 3.56 17,230 .0733 1,263
November i, 149 44. ~2 2,569 80.67**** 3,185 4.37 13,918 . 0513 714
December 157 47.39"* 331 76.19 434 4.20~* I, 823 . 0885 161
January 285 47.39** 601 89.74 670 4.20** 2,814 . 1189 335
February 313 34.17 916 88.24 i, 038 3.40 . . 3.5.2.9 . 0422 .~149

Totals 8,107 25,836 43,199 141, 519 iO, 211

, Complete efforts and complete census data combined
¯* December and January data combined
*̄* N~y and June data combined

¯*** Percent for season in section



APPEFDIX TABLE Iii A

Striped Bass Creel Census Sunmmry
1948-49 Season

~ Fishermen Contacted Hours Efforts Hours Fishermen Seen
~arties Fishermen Fished Catch Complete ~Com~lete Parties ~ishe~ ,r~e.n.

~ cI ~ dl d2 d2

~y 3 4 4.75 0 0 0

June 33 50 92.25 2 5 12.25 35 69

J~ly 99 156 331. O0 20 36 127 ¯ 25 23 46

~ust 53 86 151.00 I 21 55.00 3 9

~ptember 23 28 31.50 3 8 II. 25 0 0

~ctober 2 2 4. OO 0 0 0 0 0

~ember i i 1.00 0 0 0 0 0

~cember 0 0 0 0 0 0 0 0

Janmary O 0 0 0 0 O 0 0

february 0 0 0 0 0 0 0 0

Totals 214 I 327 615.50 26 70 205.75 61 124

C’070053
C-070053



APPENDIX TABLE III B

Striped Bass Fishermen by Creel Census Sample

1948-49 Season

Sunda~s* Week Da~s Saturdays -
Month Fishermen Da ~s ~umbe’r of Fishermen Da~s    iN~mber of Fishermen Days Number of

Contacted Parties i Sam- ~ishermen Contacted Parties Sam-~    " Fishermen Contacted Parties Sam- |     Fishermen
and Seen Seen, pled Month       Sampled ~snd Seen Seen pled~Month..~ .........Sampled and Seen See.n. pled~~onth~ S.ampled

a b x~ x2 T.F.S. a b Xl x2 T.F.S. a b Xl x2 T.F.S.

~ 15 o 5 6 18.oo 1 o 4 20 5.oo 5 o 5 5 5.00

~une 22 o 4 4 22. oo 17 o 4 22 93.50 20 3 4 4 24.55

July 119 16 5 5 145.87 38 I 4 21 208.32 68 Ii 5 5 86.47

A.g. 57 2 5 5 60.47 24 0 5 22 105.60 46 3 4 4 51.21

Sept. 24 0 5 5 ~. O0 7 O 4 21 36.75 11 1 4 4 12.42

Totals 237 18 24 25 270.34 87 I 21 106 449.17 150 18 22 22 179.65

* Natimml holidays in midsummer included as Sundays

Formula sheen in Appendix Table IB



Appendix Table III C

Striped Bass Fishery
Analysis of Complete Efforts and Complete Census

1948-49 Season

~ ’ Number ~0f Percen~ of’
Month    Hours of Sampling Hourly     Fishermen Present    Fishermen Fishermen

..... Intervals at Ho,ur, ~. Intervals Inv~olved Present ~rH_u~
-- i f _ n ~, F.P.

~.ay 0630 - 1900 13

June 0630 - 1930 13 15 6 19.23

Ju~y 06oo - 2o00 15 ~26 58 25.98
Aug. 0630 - 1930 13 59 21 21.61

Sept. 0630 - 1845 12 12 8 12.50

Totals 312 93

Formula sho~n in Appendix Table IC                                                       ..-

c--o7oo55-
C-070055



APPE~[DIX TABLE III D

Striped Bass Analysis Sheet
1948-49 Season

Fishermen Percent Fishermen Percent~ Fishermen Hours per Hours of Catch
Month by by at at in Complete Fishing per Catch

Sample Samp..1,e Census Stations Census Stations Stud~ Area Effort Effort Hour

May 28 19.23* 146 68.75 212 2.45* 519 O. 0217- ii

June 140 19.23 728 86.67 840 2.45 2,058 O. 0217 45

July 441 25.98 1,697 80.67 2,104 3.53 7,427 0.0604 449

August 217 21.61 i, 004 78.12 I, 285 2.62 3,367 O. 0219~-~* 74

September 73 12.50 584 92.68 630 I. 41 888 O. 0219-~* 19

Totals 899 4,159 5,071 14, 259 598

* From rune data
** Same as for trout fishery

*** August and September data combined



,C) I~ o o O- o ~,o k~r% ~.~ ~



APPENDIX TABLE IV B

Catfish Fishermen by Creel Census Sample
1948-29 Season

..... ~hnda~,s* "             Week Days                             Saturdays .....
’Fisherme~ ’     D’ay’s Nu~er" of Fishermen Da ~s Number of ’Fishermen     ’ ’    Days Number 0r

}~onth Contacted Parties S~-L       Fishermen Contacted Parties Sam-      Fishermen Contacted Partiesl Sam-       Fishermen
and Seen Seen pied Month Sample d and Seen Seen pied ~,[onth Sampled and Seen Seen pied ~,[onth Ssmpled

a b Xl x2 T.F.S~ a, b , Xl x2 T.F.S. a b Xl x2 T.F.S.

~ 2o o 5 6 ~4. co 9 o 4 ~o 4~. co ~ o 5 5 ~. co

June ? o 4 2 7.00 i1 o 4 ~2 60.50 6 o 4 2 6.0o

July 4 0 5 5 4.00 8 0 4 21 22.00 18 0 5 5 18.00

Aug. Ii 0 5 5 ii. O0 8 0 5 22 35.20 4 2 4 4 7.83

Sept. i0 0 5 5 10. O0 3 0 2 21 15.75 4 0 4 4 4. O0

Total, 52 0 24. 25 56.00 39 0 21 106 198.45 41 ,

* National holidays included as Sundays

Formula shown in Appendix Table IB



Appendix Table IV C

Catfish Fishery
Analysis of Complete Efforts

1948-49 Season

~’ Number of Percent of ’

!~"~mth Hours of Sampli.~ Hourly Fishermen Present Fishermen Fishermen
Intervals at Hour~ Intervals Involved Present per Hour

~ ¯ i f ,.. n ,., % F.P.

~
0630- 1900 13 6 3 16.52-

¯ , 0630 ~- 1930 13 52 24 16.52-

0600 - 2000 15 40 15 17.78

0630 - 1930 13 18 12 11.83-*

,, 0630 - 1845 12 2 i 11.83~*

Totals 118 .55

aud June data combined
and September data combined

shown in Appendix Table IC

C--070059
C-070059



APPENDIX TABLE IV D

Catfish Fishery Analysis Sheet
1948-49 Season

Fishermen Percent Fishermen Percent~e~ F’ishermen Hours per Hours of Catch
Month by by at at in Complete Fishing per Catch

Sample S .~T~le Census Stations Census Sta.ti0n.s Stud~ Area~ Effort Effort Ho~ur

Nay 78 16.52* 472 68.75 687 1.99* l, 367 o. 0714 98

June 73 16.52* 442 86.67 51o I. 99* l, o15 o. 5234 531

July 64 17.78 360 80.67 446 2.57 l, 146 o. 3144 360

August 54 ll. 83** 456 78.12 584 1.38"* 806 O. 2617~ 211

September 30 ll. 83~* 254 92.68 274 1.38~* 378 O. 2617~ 99

Totals 299 l, 984 2,501 4, 712 l, 299

* ~ay and June data combined
** August and September data combined

*** Same as for trout fishery

Interior--Duplioatir~ Seotion~ Washin~ton, D. Co


